





1.0 SCOPE . 
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1.1 General 7 
The general objectives of the a Pil " Progran are to design, develop, . : 


x boat Se ae PP a a 
produce and test equipment to ee “s eee oe of photo- pit 





reconnaissance of signated earth areas between 20° and Boo N ae ; 
: . easier i 
€ latitude. The system shall be comprised o oe the eae 







(a) The Thorad’ Booster: 3 Tere fe 
(b) The Agena "D" satellite. 


(c) A modified Mk SA Recovery System. 









(d) A panoramic canera_subsyates 


@ nasissance photography. . 
(e) A stellar-terrain camera leche delor, for pttituie-' ndexing .«. 


ts. ‘ Ce Bil tyes EE ae ¥e re aes ae = 
epee yes ” -- peference. a a 


(f) A space frame, including the following: ora Ree) 
pe (£01),-.41_ support structures., 





‘(f.2) All mechanical and electrical interfaces between mb aged | 
systems. ors 
(f.3) All mechanical and electrical interfaces between = 
systems per (a), (b) and (c). ae rad 7 
(f.4) Digital time generating subsystem. a i 3 “ es , 
(f.5) All flight programming equipment. — | Bia os | 
(f£.6) All T/M and ground command system # egeitaents et: 
Deciassified and Released by the NRO “ z 
In Accordance with E. O. 12958 | — = 
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Lebel The Satellite Yehiole ~ 


lelel.l Booster. The ‘Thor DM-21. missile with three — : 


pact ME Dae ck pocets itty 


1.1.1.2 


ESTIMATED 3 SIGMA DISPERSIONS FOR EXACT SEQUENCE OF EVENTS 


Agena D 


BTL Guided Thor and 
Agena D 


*If implementation is approved. - 





A na-D Satellites 





eye py : a ; ens 4 
adit efonal boone 
booster. This combination is known as the Thorad. : 


Tne booster shall be ‘OFE, cm 
satellite Zehicle sha » oe 
De ed a ae a ° 








the Agena-D er ty Tase, A complete pea: : 
tion of the Agena-D satellite will not be given. ae 





Certain infornst4on needed for payload subsysten 
ne ne ee aed ees Baa a 
design ‘det i a es 


1.1.1.2.1 Ascent Phase. ‘The Agena-D satellite shall 


be anos = eeeee: slashes z 





injection: + 15! 8 oe, ft 
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NOTE ee 








Inclina-  Perigee ey 

Perigee Period tion Angle Latitude Avatlabilit Hi 
(n.m.) (min.) (dege)  _(dege) fete Date. 

#2y-12 +003 + 0.9 +30 “daly 1962 4 

41,-3. + 0.25 +.0.25 +15 “2: Jan, es 
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a. a ‘TngLination hngless 60°, i, 
ian, Oe Ee and 82°, - 








“Altitudes « over - the operational. area may : 
range from 80 nmtical miles to abo pavtiea) | 





.03 whet 008 minimum. | . ue 






1.1.2.2.264 Period: Orbit pe 
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aersren 


Axis 


“ ret = aad ved is ~ bie 














wt ee AS 


abe tee: geen ge a ‘ S oa se 


This will conaiet of éontnch oyolintrical 


sections for sounting ‘the ‘pancrante camera me 
sbsysten, and a. a contoal fatring for nounte . ee 





the digital clook and the recovery mbeystam,. 
The aft portion of ‘the cylindrical poction — > 
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1.1.1.3.1.3 Roll Joint. IMSC shall provide ~” oe 3 
a roll joint at the aft portion of the cyline ; as 
drical section, This joint shall allow the dine 

payload section to be rolled through an n angle” a 4 


of 30 degrees to right or lefty Daring launch, of 
elas Cana ares pear 
thle Joint abel be seoued by pin pallens or et 
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similar devices. On orbit it shall be eospabi, ee 
3a a 
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of being activated by commands from he orbital | 





A signal conditioner capable of aooapting a 
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instrumantation elguals fron the be pevions 


1.1.1.3.2 








described in fellowing pagagraphs. age 
1.1.1.3.2s1 Lens. The lens shall be approxi- 





Type). The resolution shall approach dif. 


fraction limited performance at high contrast, 
4+ The leiises: } shall “becalibrated ‘80. Shat. nodal es 


sa 


points shall be ‘marly coincident with xis 


of rotation. Lens shall be focussed for 








‘2 arog ees 0 bea ts wo is ov 2 ee 4 wag D Ae ee con 
over ae ‘range of sas + 10° F. 





1.1. 13+ Ze : Firror. A mror oriented 2 






covering at least 22° field shall be pro- oO 
e . vided. The mirror, elmer pot coe — 
‘ a po te I dan tegen reap cine 3 AMR Sgn allie oi staan 
film system. a 


alles 
1.1.1.3.2.3 Photographic Filter. A pHoten oe ES 
graphic filter shall be hua tthe fit 3 





1.1.1.3.2.4 Scanning Drive Mechanten. A scan = 


Soe 
drive mechanism shall be provided to arive a 





eS ‘A lens and slit in synchronism. Scanning creed 
ee 








the scanning drive mechanism. . mee, ae 4 
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1.1.1.3.2.5 oe Mirror Drive. The mirror sg 






“oo +. and drive’ ahall /baeapable® ot ‘fou posites ons ai 














one of which will allow vertical photography 2 
@ and two of which shall allow ee of . ‘ 
the voretaal for i lace souvergent stereo- ° 
scopic photography. The fourth position shall - a 

be a mirror stow positon Zor Launch poe. 
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® 1.1.1.3.206 Exposure. A focal Aieae ‘shutter ae 
shall be provided to expose the film, Exe 
ee ere eee : 


Sealy. pesure tine ‘nay be. varied Be 
fixed slit of appropriate width prior to 


Sb deunch. | - 
tye be Lae rt sates Shi: 


1.1.1.3.2.7 Auxiliary Data rien Binary , ae 
recording capabilities for digital clock read. a 


out time, roll position of IMC cam and stereo - nz ” oe 






or mono-mode of operation shall be provided. : = : 

This data block shall be positioned outside 
oh 

the active format ares, Center of ‘format eas Sal 


and shrinkage markers in the form of mechanien a | 





See parce SS 
fiducial marks shall be provided. These sball” E 7 
@ be provided on each lateral side of the format oe ene 





area. 
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; characteristics . arer : 
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: - oe 1, 3.3. 2 neatie ie Camera ia -_ 
, characteristics are: = 4 
@ 1 Focal, ie th 2759 Bm. Bend 
Ctoede } me a ad ic age ae. Ses zy ore 
igenaee . “tA. Pe ot 


Frame mode if operation 
Format 11 inches circular on ‘3% me film 


aa a ze ~~ sin Pot 
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| 
| 





@ check out the scene clock. Clock shall 





; es fatwa as ag 
cording on film, The clock error shall not 


exceed 10 milliseconds in any 12-hour period - a 


after accounting for clock drift and offeete Ae 







1.1.1.3.5 Cassette. The cassette is part of ‘the a 


panoramic camera as provided by Ttek. =” ae BY - ‘ 
The cassette will provide takeup spools 


1 nemaceonthmaat 


and drive motors for the panoramic camera ee: 
subsystem and the index-stellar attitude 


camera subsystem. dee 
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oe a tgete + sheets 5 Ga eS 2 Pose 

. Recovery ‘Vehicle defined by ee mumber 
“198R300012, vehicle Assembly - Satellite | 
Recovery," as modified oy drawing nuraber ; 


coe hase KSONE Thee shail the GFE 6. LMSC for subs Ay 





system modification, test, systen integra- 
@ tion and launch. 
nee | Y,15253,6.2; hodtties Vehicle,:. LMSG: shal) =.33 
modify the Mark 5A SEV in the folleving areas: 
Aft Cover. 


Parachute. 
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Ps Destruct Systen. a 
Light Wetgnt ee hacia 
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1.14.6 Other ground sation 


‘ecé so ee 


. Satellite Projects 








wn be used. Clean ‘rooms ‘“ be used for ete checkout of * 


hoe 161.502. 
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this ryeten wil be required both st AP aod at the Leneh 


ESE or: 


1.1.5.1 


1.2.50202 
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1.3. Se2e3e2 


1.1.5020303 


protectins devices wot aotirat~ 


Rear er 















booster and Agena satellite: will be supplied, - 23 - 

maintained and d operated by pertinent contractor, ae - 
programs will be ased with 2 necessary hoes 
whenever possible, aud contractors will subett re- 

e criremente to SETD fap. prover dtepoettion and 
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authorisation of SSD. oe ee “ : 7 





secede 
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were ns = hia +. 
: 
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ng Sagpt Sie Papen nC ihe Bt a irae Bs 
” Rave direct responsibility for Gperations © ‘of ‘the 





center. The functions of this center include ‘requisitioning, 

movenent, storage of project hardware including. flight spares, 

test hardware, GSB, rework itens,. and. Talyagestle nateriales Bas i 

1.1.7.1 Hardware requirements lists and 4nventory control will | 
be maintained and established throughout the Programs 


1.1.7.2 Traffic control of shipments ta mia A from ¢ contrastorsyi: =f 


ar: A ae 





whe, 


test areas, and launch site will be properly mainteined. 
1.1.7.3 Status will be maintained and periodic inventory 


furnished, eee ens 
ae ee ee ed 
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Department of Conkcectors® 






2.1.2 Delete from 6117B Para. iG ,2e2e1 and substitute: "Equtpnent, 






Se. a CO see ee ee 
shall be tvensconted OF fy ats trans aircraft aa oo rr 
vans. The equipment shall be protected and packaged to with- 
stand such conditions as Bicrtors as enact and vabration Vipdebbe sank 


during shipping.” 





2.1.3 Delete Para. 1.2.3 of 6117B and substitute: "Contractor storage | 


facilities will ordinarily be air conditioned. However, heat _ 





withstand such conditions." 
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2e2 MIL-E-1D Bieetron cubee sian sade Rectifiers, 








“in PaPagraphay: @. | 2 has iM rats ca AL: 
2-5 LMSC AO €€430 Desirn Requirements for Wiecivieaiiy Initiated 
Pyrotechnics ; 7 * UE 

2.6 LSC 1072405 High Potential Test Requirements. 


207 Engineering Spec. Electrical wiring SP660 (8 Dec. 1960), r~ 





30103 Panoramic and indexing omnere ‘guboyntena shall be ok 


















@ of operating on orbital paths Senses terrain : 
is inareasing or de tae 

3-1. Stereo mode of panoramic camera operation shall be sekaseys > 

therefore monoscopic mode shall be secondary, ae oe : 

atts. -, 3ele5 . Orbb Litetine, of thes ~ 





times. E 
3.1.6” Photographic opera eR 
e may occur. 
re ~3el.7-- Programming shall. assume. 90:96 
paraneters. | 


3.1.8 In-flight knowledge of ephemeris shall be provided to define . 
target locations relative to the vehicle so that 15 percent | 
probability of acquiring programed targets shall be iid 


4 
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For flight programming purposes a target shall be ascend * 


3.2 


Panoramic Camera Su Subsysten 

















as to permit a sina resolution of 5 feet or better trom a! 


kgs. rf 


nominal altitude of tio nantioal miles, Tie corresponds tO. es haf 


ve, pee te tee REA E NARS ee Pe nee 
pattern as defined in MIL STD 150 with dimenston W equal to 24 feet 4 


3.1.12 Reconnaissance payload systen shell operate unpressurised, > : 


Vacuun ranging from 20 se to we - ] will be encountered. = 
“" 5 Ke ee 2 elit «25 = Be 





3.2.1 Camera Scan Angle. The active format scan angle shall be : 
approximately 22.5°, If additional pimiates for * acceleration 
and deceleration” fs" necesaarys* : 
per dwg. thi-100 (LMSC) 


3.2.2 Film Rome ween as _me ain camera ‘ 


es &é ae Fas * eS oe ae Fe) 


bh mils.” Film is S in. ‘wide Eastman kod oe seh ih 

3.23. Film Capacity. The panoramic camera shall feges toes 
wound on a Leinch diameter core. The take-up spool shall be 
capable of accommodating 7, ee: feet of film per 3.2. 26 . 

3.2.4 Space Between Picture Formats. The space between adjacent © 
formats shall be used for data recording, _ as agreed. upon by 
contractors, Customer, and aD) -and shall be held to a ie 
minimum, - or ds 

3.2she1 Format shall be defined in latest revisionérelease 


drawing ITEK No. 370k, which shall be considered _ 


. cee 
Con ee amt gies gine, 
: ey ip Pe ee 
ar “frhee 
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Feu me: 





3.225 


30206 


3.267 


3.2.8 


30209 


342.10 


by the. contractor. § SETD. and $n 


AVlowable Filn Wastage Dering | Canera Start. Pin wasted during 
any operating start shall not exceed one (1) frane, This ~ 
maximum wastage shall be the total average over a fl roll tas r 


ae eats wae 


of film at maxim filn speed. 'Yron ‘, Sequence 






the camera fas shall be up to speed in less than 5 seconds. 
Elapsed Time Recording. Elapsed tine wand be recorded on mails - 






area of the film citatdel 
will be determined by convenience of camera design. The com- 


ponent selected for the recording shall be mtually accepted 





with suitable inputs from the ue in order to terete, —o 


Minimum Sins, MELERGs and PoMer coneumption, shalt oe MAO ice 


eae 






E823 ey 


soneideretion ‘in ‘the choice “of “Compo 


Exposure Slits. A number of exposure alite shall be e provided 





Reaction and Momentum Blanka The operation of the. canera 


ad 


shall introduce no residual reaction and momentum to the 


bawic vehicle. 





Stereo Mode. Stereo photography will be 8 franes torvard! Ene 


Fm 4, Bee — 


3 
ci Ay re 
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and & frames aft, each set of 16 exposures to cover Sopresintay | 


tre 








pestionmechasion an can iv ayvion shall Dare perforinee 









7 ie vod 


AN bs g Asda ie Light oe 


= * 3.2.08 th The panoramic pclae ois paysten denign aaa 
@ a arin 
(5. + 363) Indexing (terrain) = "attitads’ ets 

3.32. Alignment of Optical Axes. ‘The indexing attitude parey : 


5 * 


~ 
wet, cheat 
De 


shall be mounted on an stable integral mount to verify opttsal: 





30302 Film Transport System. The index Genera and sista Poa a 


323-3 
















| ogee core ds REE ENS = in gon or tah na 
| 36365 Time. 
3.3.6 
tine of the attitude camera, : we Se 
@ 3.307 Reseau., Index canera shall be ouiyped with a eer : 
i pesem grid, 2.5 = ede ae 48 i a r app 
imavely 5 microns in width, santae of ‘ead shall be Located *, 
within + 25 microns of the lens principal ray. oe 
bee | 32308 


3.4 Cassette 


3.4.1 Component Parts. The cassette will consist of the takeep ; 


ant eer rear ARM NR Sa om 


spools and fila take-up drive systems, °° .* ae ioe 
: 3-422 Configuration. The design of the cassette ry conform, to a 


the basic configuration and space “Limitation as ‘shor by Deo 


ae 
drawing Wo, T55-110 attached cabaret | > , = eee 
ee 
| & film shall not exceed 20 pounds. 
i 


% 25 = 





by take-up oe 













3.4.6 The cassette shall be capable of eine started and ica aa 


‘of Mls. : Bi 
3.L.7 Anti-Back-Up Device. The cassette shall be deisnged to = 
incorporate an dliedtro-sechanical ane te mechanism 


- >.» dn-the spool drive. syated 2a! 





& unwinding. This anti~back-up device shall be cape of. 


me . ‘ A " pemoved, . 
Legh a we So 


3-5 Space Structures, Thermal Design. The space ‘structure » thermal ee 


shall: 


3.5.1 Establish uniform ambient Semper aches of baie lens cell and 


as eats 
i fae elie 


platen supvort tube to maintain force. 
3.5.2 Minimize temperature gradients ateoting ag stone . 
3.5.3 Provide thermal stields for 7s paths. 


3.6 Commands and Progranming. £ 4 


@ tion, stereo/mono mode, discrete roll ‘commands, wd indexing 
attitude camera eye cignale shall be provided , the ° Agena 












3.60211 | Monoseople-node + remilts dn 16 oan 
J secutive franes. - 
36 6.20162 Stereo-mode emults 1 in 8 stereo 


- ay 


The un eas cs gaps between stereo- 


wage 


pairs will equal, the photo coverage. 


For continuing operation in either pono or stereos rarer 





“Sentles each additional: Sariod per 3.6. 2.1% ¢ or 


306020122) requires a pulse. 





3.662.201 peseeer to continue pulse, must epnaes 















te ge RY 


a £30 “01 electrical, me Weotiente ee. eabliga and Sooner aoe set 


2 Tae 


iB Pigg sah eS a, Rleotrteay’ vineeSeries _ bepplive tt: os thts 
specification shall be subject to negotiation by Associate Con- 
tractor and SETD. are 


3.8 Semi-Conductors 


ad ce Net we EEL 


To aid in establishing a Pacis plac gripininr in ‘component 
parts selection and application the following guides are 
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es -# 

» the 1 
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@ recommended, 


ee & 


oh, 
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SE ~ tue ra ~ 





oe 


3.8.1 Silicon aerices should be. eed ‘for ¢ 
medium power levels. 


3.8.2 Germanium devices should be used for power transmission 


is niet vendor Seisied or ee +a ‘ ‘linits as 
& specification. 
eee 3-8.h ~ MIL~B-19500 does not expand: vibration wid" 





sufficient to verify flight worthiness. 


3.8.5 The environmental requirements of LMSC 6117D may be used as 






verify thermal competence. : _ A S 
3.8.6 Al semi-conductors must be X-ray anapentet pee speshtioatio : 


ae ae Ree aoe 


to be furnished by LMSC. as 








3.9 Selection of Parts 
3.9.1 All parts mst function correctly feivanines exposure to. 
@ Qualification Test Requirements plus all pagers Aigne Poa = i 















3010.1 


3.10.2 


environment 8. Capability 


para. 2.2 and 4.2.36 





re 





to resist corrosion during a service | 2eten 
Storage, Launch & pugnye | 
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Protective Treatment: Any materials that are subject to 


aes at eee 


likely to oceur “during “service acai shall be ce 





protected to assure capability beyond performance 


requirements. 
tam ac Bre, Se! ei ty: 
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& h.O QUALITY ASSURANCE AND RELIABILITY PROVISIONS 
ae Lice Review ies 


Design Review, Component Design Review, Parts Application Review, | "is “ 

and Operability Review. | ; ; _ . 

.1.1 Subsystem Design Review: .:The Subsystem Dealgn Reviews shall rem 
be held with SETD during the design span. The times chosen 


emt ee al 


shall allow the tneorporation of changes in systen design 


@ without effect on achedules*’ <The ibayoten, Design fer ni rae : 







shall identify and explore soeeatial pbobiex areas, The 
engineering analysis will cover configuration, redundancy, 
human factors uerociates with, manufactur. ng 


wee a 2a Et sg HS + Sa 
or repair, and all other elements for successful subsystem = 













& design. The Subsystem Design Reviews shalt establish 7 a i 
reliability goals for all subassenblica’ ‘and ‘qgupateat ps ' | , 
comprising the total subsystem. Major components aa : 
& sogimenbaton of ee eee Sefiped dartn 3 7 
review. ; a 
4.1.2 Component Design Review: Component Design Reviews shall 
be held during the design span, and no later than the pear 
of development testing of the first engineering model, ::. 
Reviews will be made in the fields of stress anslysis, 
electrical design and mechanical design. ‘The reviews ‘Snalt j 
consider structural, mechanical, electrical, electronic, 
environmental, and human factors influencing the components. a 
@ The objective of the Component Design Review shall be ‘ne 


identification of eee sources of unrel{abtlity in 


- 
e ‘ 2 





4.1.3 


@ yell 


atk Shape Be TE- i 





"normal time to “failure”, teria of major scenes 


defined in Subsystem, De Dania, ; shall be subsl tted; to 


ey vee" eS 





SETD as a part of reliability documentations Reviews of 


oo 


other components need not be submitted to SETD, but shall 
be available upon request. 7 n wad 
Parts Application Review: «pasta igirten “Reviews shall ad 

be made on a continuing basis. The reviews will verify the 
designers' parts selection, and assist the seater? in 

obtaining required performance. without Tednoing relishtitty. iss ae: 
Part failure rates may be taker: from published reports, or 

other documents, where sufficient data camot be obtained 

directly within the Pe rie span of. 


is ELS PRT RE 


Application hevieve will be submitted to . SETD. 






Operability Review: The hacia eates review shall be. made. 2 ATE 






erie aie Te ; 


following the completion of peg a “thes ti ya gineering $e 
model, Ease of operation adjustments, parts replacement, 


and equipment maintenance of, the subsystea during. tah 
operations will be reviewed. Ground support equipment shall 





be reviewed for operability, compatibility, reliability, 


maintainability, and human engineering. The Operability 


Review shall be reported to SETD. a aed 

4.2 Classification of Tests: Inspection and testing shall be classified mee 

as follows: ,e et ae 

4.2.1 System Qualification Tests: Qualification test objective is” ee 

to prove system reliable beyond operational requirements. a 

® Tests shall be run on 4 complete system, to verify compliance ca 3 
with performance requirements. Tests shall be run with no on 

€ 3 7 


aay | | | = 





4.2.2 


L203 


“be presented to SETD. 







not affect the response ‘to the particular test. The system 


shall be qualified to tag 





: ° dae aa ere. oe pel 
siieaswunisee shall be separately ‘qualified to ‘the Lind te” 
applicable in LMSC 61178, dated 1 July 1960, using environ- a.) 

: + 
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ments specified for Payload Area. pompanenn ss seEeaere ie. : 











eee et 


and parts need “nae be given aes ; 
qualification under test conditions at least as severe as 
re red in thi ° are cunents ic * 5, 

qui ae preci aa ere . 
seeaeeics must be granted by SETD for each ‘component or 
subassembly prior to pains Fares | qualifications. shat 
ey AL ARO sts eee 


Acceptance Tests: Acceptance tests shall be run on production ae : 


units to verify workmanship and operability. The indé a du al ; “= 


tion or repair will not affect the response to the pertteadar ° 


test or tests. Such tests will be witnessed by = and a 
nee 


recommendations wereon shat be made to the Governnent. 


eae oe ee CTE 





° Si Oe uae Individual ‘eate eS, bo jeune = es 

le2eiel Systen Qualification Tests! “ALL tests shall be 
uiiedily SEM, approved'D.c.S.. wai nis 
defined by Qualsnteatiion Test Specifications. 





aatallin aREIPES a eth & ge ta elas oy performed ieg.-7eq 


Directing ‘documentation, Test Procedures, must be 


eR ee ee aed et Rg gargs oa Re ig ROS MGR A 
of performance, Test Report with data, must be 


presented to SETD to verify test completion success 
@ for the sollovine: 


oe § i BS 


“We2elel.2 Vibration Test EEE 


ened 





i 
q 
j 
: released prior to start of test. Cer$ification 
j 
t 
| 


.2e4.1-2 Thermal-Altitude 
4.2.4.1.3 Voltage Sensitivity 
oa°” Uo 2ebelelh:; High-Temperature nits 
e 4.20.15 Low Temperature | 
be2 hel 6 Optical Resolution . 


' 
4 
‘ 








20.2 jet en “Acoeptance’ Teste: These tests ‘s 





& performed to Acceptance Test Specifications, per 


Test Procedure: te- verify: 





to flight objectives. 
4.2.4.2.1 Vibration 


4.2.2.2 Altitude 


.2ele203 Functional SR dg ee 
4.2.2.4 Optical Resolution _ te hot Se Sess 


422.5 Test Specifications, Methods, and Procedures 
4.2.5.1 Test Procedures: All Qualification and Acceptance 


Test Specifications and Procedures shall be prepared 


@ ‘ 


. grad 00h BAe 


a. 





















be2. 6 Reports REISS i oe ie 
4.2.6.1 System quali ttcetiion Test ma ugh tft.eation verte. 





all ae nee ‘and ma ea roerions 
not resulting in failure. SETD shall witness all 

. € spapeg ee testse * a me 
4.2602 

on component and subassembly qualification tests 

shall be reported to SETD. SET) msy witness such 
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